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(54) Monoclonal antibody. 

(57) This invention relates to a monoclonal antibody having affinity to human TCF-II without any affinity to 
HGF and determination or purification method of TCF-II using the antibody. 

The monoclonal antibody can be obtained by adding a blocking solution containing a surface active 
agent to the culture medium containing monoclonal antibody to block antibodies other than said 
monoclonal antibody, followed by reaction with a solid phase antigen, TCF-II. 

Human TCF-II can be selectively and effectively purified or determined without any influence of the 
presence of HGF by using the antibody. 
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Field of the Invention 

This invention relates to a novel monoclonal antibody having affinity with human TCF-II without any affinity 
with human hepatocyte growth factor (HGF) and preparation thereof. Furthermore, the present invention re- 
5 lates to specific determination and purification of TCF-II using the antibody without any disturbance of the co- 
existing HGF. 

Background of the Invention 

10 p- Interferon has been well known as a tumor cytotoxic factor which is produced by human derived fibro- 

blasts. Physiologically active factors produced by fibroblast cells have been disclosed in Japanese Laid-open 
Patent Application Nos. 146,293 (1983), 1,872 and 33,120 (1986), 103021 (1987) and 10998 (1989). On the 
process of investigation of antitumor protein derived from fibroblasts, the inventors of the present invention 
have found antitumor protein, being quite different from proteins previously reported and succeeded in cloning 

15 the cDNA coded for the novel protein. The inventors identified total amino acid sequence and confirmed the 
usefulness thereof. The novel antitumor protein and gene thereof were disclosed in WO 90/10651 and named 
TCF-II . Total amino acid sequence of the protein deduced from the cDNA sequence is shown in Sequence 
Table No. 1. 

TCF-II has both potent antitumor activity and growth stimulation activity for normal cells, and was con- 
20 firmed as a member of the family of hepatocyte growth factor (HGF). TCF-II shows molecular weight of 78,000 
± 2,000 or 74,000 ±2,000 in SDS-polyacrylamide gel electrophoresis (SDS-PAGE). Under reducing conditions, 
TCF-II shows a common A band with molecular weight of 52,000 ± 2,000 and a band B with molecular weight 
of 30,000 ± 2,000 or a band C with molecular weight of 26,000 ± 2,000. The monoclonal antibodies against 
TCF-II had been disclosed in Japanese Laid-open Patent Application No. 97 (1993) and the inventors of the 
25 present invention found that the antibodies equally recognize both TCF-II and HGF during the investigation of 
the present invention. 

TCF-II and HGF have different biological activities and their differentiation is necessary. However, TCF- 
II and HGF have very similar amino acid sequences and their respective antibodies exhibit cross reactivity 
each other. No specific epitope of TCF-II has been obtained, therefore, no monoclonal antibody which exhibits 

30 affinity solely with TCF-II without any affinity with HGF has been obtained. 

The present inventors noticed the usefulness of TCF-II and have been investigated the application to an 
antitumor agent and a wound healing agent, and the use as a marker for the diagnosis of diseases. 

There is a marked difference in biological activities between TCF-II and HGF. HGF is respectively about 
23-, 10- and 2-fold more potent than TCF-II in specific activity for stimulating growth of human umbilical vein 

35 endothelial cells (HUVEC), human aorta smooth muscle cells (AOSMC), and murine myeloblastic cell line 
(NFS-60) (Goto etal.: SEIKAGAKU published by the Japanese Biochemical Society, 65(8) 835, 1993). While, 
TCF-II is respectively about 1.4- to 1.9-fold more potent than HGF in specific activity for stimulating growth 
of rat hepatocytes (Shima et al .: Biochem. Biophys. Res, Commun., 180 , 1,151-1,158, 1991; Matsumoto et 
a].: ibid., 181 , 691-699, 1991) and about 3-fold more potent than HGF in specific activity for stimulating growth 

40 of pig kidney epithelial cells (LLCPK-1) (Goto etal.: SEIKAGAKU, 65(8) 835, 1993, published by the Japanese 
Biochemical Society). Therefore, selective and quantitative determination of TCF-II and HGF is very useful to 
investigate their excretion ratio in human cell culture, and differences in their secretion sites and physiological 
roles in body, and the relationship between the blood concentrations of TCF-II or HGF, and disease conditions. 
However, TCF-II and HGF have high homology each other, and selective and quantitative determination 

45 of TCF-II in samples containing both TCF-II and HGF such as human cell culture, serum or plasma can be 
carried out only by a bioassay using difference of biological activity in target cells between TCF-II and HGF 
as described above. Furthermore, the accurate and precise quantitative determination was difficult by the bio- 
assay. At present, immunoassay is a main method for the determination of very small amount of substances 
and an antibody suitable for the selective determination of TCF-II, that is, a monoclonal antibody which reacts 

50 only with TCF-II, but not with HGF, has been desired. The detection of secretion sites of TCF-II in human tissue 
can be effectively performed by application of such an antibody, and affinity chromatography using such an- 
tibody makes it possible to specifically purify and effectively recover TCF-II from human cell culture containing 
both TCF-II and HGF. 

However, TCF-II and HGF have similar amino acid sequences. Heretofore, conventional immunization of 
55 an animal to provide antibody producing cells, followed by cell fusion to prepare hybridoma could not screen 
a cell line for the production of an antibody which selectively recognize TCF-II. Thus, no antibody which rec- 
ognize only TCF-II has been obtained. 
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Summary of the Invention 

The present invention provides a novel monoclonal antibody having selective affinity only toTCF-ll without 
affinity at all to HGF. 

5 The present invention further provides selective determination and purification methods of TCF-II without 

any disturbance of HGF under the concurrent presence of human HGF. 

The novel monoclonal antibody of the present invention can be selected by diluting the culture broth of a 

hybridoma, which produce the anti-TCF-ll antibody that reacts only with TCF-II without any reactivity with HGF, 

to 2- to 4-fold with a blocking solution. The culture broth diluted with block solution was added to well with each 
w solid phase antigen (immobilized TCF-II or HGF), followed by screening of antibody producing hybridoma which 

exhibits affinity only to TCF-II without any affinity to HGF. The screened clone is cultured to give the novel 

monoclonal antibody of the present invention. 

Brief Description of Drawings 

15 

Fig. 1 shows the determination curves of TCF-II and HGF with the combination of antibody A2G5 of Ex- 
ample 6 and POD-labeled 3P2D6. 

Fig. 2 shows the determination curves of TCF-II and HGF with the combination of antibody H9E3 of Ex- 
ample 6 and POD-labeled 3P2D6. 
20 Fig. 3 shows the determination curves of TCF-II and HGF with the combination of antibody G10D1 of Ex- 

ample 6 and POD-labeled 3P2D6. 

Fig. 4 shows the determination curves of TCF-II and HGF with the combination of antibody 4B4A2 of Ex- 
ample 6 and POD-labeled 3P2D6 (Control group). 

25 Detailed Description of the Invention and Preferred Embodiment 

The antibody of the present invention and a process for the preparation thereof are shown below. 

The monoclonal antibody of the present invention can be prepared according to a conventional method 
for the preparation of monoclonal antibody using TCF-II as an antigen. 
30 TCF-II as an antigen can be obtained by the method disclosed in aforementioned WO 90/10651. Partic- 

ularly, TCF-II may be prepared by culturing microorganisms or the other animal cells constructed by a gene 
engineering based on the oligonucleotide sequence of TCF-II gene disclosed in the aforementioned WO 
90/10651. Even TCF-II, which is not highly purified, can be used as an antigen. 

Immunized lymphocytes obtained by immunization of mammals with the antigen or by an in vitro immun- 
35 ization method are fused with myeloma of mammals to give hybridoma. The obtained hybridoma is cultured 
and the resultant cultured medium was screened using highly purified TCF-II or HGF as an antigen to select 
hybridoma producing or secreting monoclonal antibody which reacts only with TCF-II without any reactivity 
with HGF. The screened clones were cultured to give the aimed antibody. 

Any mammals can be used for the preparation of the hybridoma, but small animals such as mice and rats 
40 are generally used. TCF-II is suitably diluted with a saline solution or the like and intravenously or intraperito- 
neally administered to the animals with an adjuvant, if necessary, for 2-5 times every 2-20 days. The immun- 
ized animal was killed and laparotomized three days after final immunization, the spleen was taken out and 
the spleen cells were used as immunized B lymphocytes. 

Myeloma cells derived from mouse for cell fusion with the immunized B lymphocytes include, for example, 
45 p3/x63-Ag8, p3-U1, NS-1, MPC-11, SP-2/0, F0, P3 x 63 Ag 8. 653 and S194. Rat derived R-210 cells may 
also be used. Human B lymphocytes were immunized by an in vitro immunization method and were fused with 
human myeloma cells or transformed human B lymphocytes with EB virus, which were used as a parent cell 
line, to produce human type antibody. 

Fusion of the immunized B lymphocytes and the transformed B cell line is carried out principally by known 
50 methods. For example, the method of Koehler, G. et al . (Nature, 256, 495-497 (1975)) is generally used, but 
an electric pulse method can also be applied. The immunized B lymphocytes and transformed B cells are mixed 
at conventional ratios and a FCS-free cell culture medium containing polyethylene glycol is generally used for 
cell fusion. The fused cells are cultured in HAT selection medium containing FCS to screen hybridoma. 

For screening of hybridoma producing antibody which is solely reactive with TCF-II without any reactivity 
55 with HGF, ELISA, plaque assay, Ouchterlony or agglutination assay can be principally adopted. Among them, 
ELISA is simple and easy to operate with sufficient accuracy and generally used. However, mere application 
of conventional antibody detection methods could not lead to success in screening of the antibody producing 
hybridoma of the present invention due to the non-specific background in the screening of these cells. HGF 
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and TCF-II have similar structures and the presence of various mouse IgGs in the culture medium causes to 
bind non-specifically to TCF-II or HGF antigen, and disturbed the identification of specific binding of antigen 
and antibody. Mouse IgG which is reactive with HGF antigen binds non-specifically to TCF-II. Furthermore, 
some hybridomas produce mouse IgGs against many other antigens in addition to mouse IgG against TCF-II 
5 or HGF. Those mouse IgGs bind non-specifically to immobilized HGF or TCF-II. These non-specific bindings 
make it difficult to screen hybridoma producing antibody which has affinity solely to TCF-II without any affinity 
to HGF. In the present invention, ELISA was improved to strictly screen hybridoma producing monoclonal an- 
tibody which shows affinity to TCF-II and without any affinity to HGF and the improved ELISA made it possible 
to obtain monoclonal antibody producing hybridoma of the present invention. The improvement of ELISA has 

10 following characteristic features. 

Screening of hybridoma producing monoclonal antibody, which reacts only with TCF-II without any reac- 
tivity with HGF, using conventional ELISA or the other methods, is difficult. Therefore, no successful screening 
method has been found because of the non-specific adsorption of various mouse IgGs in culture medium of 
the hybridoma as shown above. 

15 The inventors found a method that various IgGs in the culture medium produced by hybridomas do not 
influence the screening of TCF specific antibody. In the present invention, a solid phase ELISA was improved 
to strictly screen antibody which exhibits affinity only to TCF-II without any affinity to HGF, and led to success 
in obtaining the antibody of the present invention. That is, in the conventional solid phase ELISA in which the 
culture medium of hybridoma is directly added to well coated with an antigen (TCF-II) and is directly caused 

20 to react with the antigen. TCF-II reactive antibody producing hybridoma is easily selected by screening hybrid- 
oma having intensive coloration (optical density) after POD enzymatic reaction. However, various mouse IgGs 
against TCF-II, HGF and the other antigens also non-specifically binds to the immobilized TCF-II or HGF and 
this non-specific binding affect the subsequent reaction detecting mouse IgG which exhibits solely affinity to 
TCF-II without any affinity to HGF or other antigens. Thus, the selection by the coloration after POD enzymatic 

25 reaction becomes difficult to identify whether the coloration was caused by TCF-II specific antibody or not. 
In the present invention, therefore, hybridoma culture medium is diluted 2- to 4-fold with a blocking solution 
containing 0.1% Tween R ™ 20, for example, 2% bovine serum albumin (BSA) or 25-50% Blockace*™ (Snow 
Brand Milk Products Co. Ltd.), and added to the solid phase antigen to prevent non-specific binding of co-ex- 
isting mouse IgGs to the antigen and to make screening of antibody producing hybridoma, which exhibits af- 

30 finity only to TCF-II without any affinity to HGF, possible. 

Stable antibody producing cell line is established by screening of hybridoma obtained by the improved ELI- 
SA of the present invention followed by cloning 3-5 times with limiting dilution using the ELISA of the present 
invention. The established hybridoma can be subcultured by conventional methods and kept under freezing, 
if required. The hybridoma is cultured by known methods or the hybridoma is transplanted in abdominal cavity 

35 of mammals and culture broth is recovered as ascite. Monoclonal antibody in the recovered cultured broth can 
be purified by conventional methods such as salting out, gel filtration, protein A or G affinity chromatography. 

The resultant antibody reacts only with TCF-II without any reactivity with HGF and can be used for the 
selective determination and purification of TCF-II. In selective determination of TCF-II, radioactive isotope-lab- 
eled or enzyme-labeled anti-TCF-ll specific antibody can be used for the assay system known as radioimmu- 

40 noassay (RIA) or enzyme immunoassay (ElA). Particularly, the antibody obtained by the present invention ex- 
hibits quite the same affinity to TCF-II and a TCF-II mutant which is prepared by protein engineering and has 
a deletion of all four N-linked oligosaccharide chains of TCF-II. However, the antibody obtained by the present 
invention shows no reactivity with structurally broken TCF-II in molecule in which the S-S bond is cleaved by 
the treatment with a reducing agent such as 2-mercaptoethanol or dithiothreitol as well as the case of HGF. 

45 This indicates that the antibody obtained by the present invention is not an antibody which recognizes the pep- 
tide sequence and sugar chain in the TCF-II protein molecule. These facts also indicate that the antibody ob- 
tained by the present invention recognizes epitope(s) which is three dimensionally formed in TCF-II molecule 
only. While, HGF has no such three dimensionally formed epitope. 

That is, the antibody of the present invention recognizes the difference in tertiary structure between TCF- 

50 || and HGF. Therefore, it is impossible to obtain such antibody which recognizes an epitope, being formed three 
dimensionally in TCF-II molecule only, by immunization of mammals with HGF purified from plasma of patients 
with fulminant hepatic failure (Gohda etal .: Exp. Cell Res., 166, 139-159, 1 986) or recombinant HGFs obtained 
by expression of HGF cDNAs (Nakamura etal.: Nature, 342 , 440-443, 1989; Miyazawa et al .: Biochem. Bio- 
phys. Res. Commun,, 163 , 967-973, 1989) followed by repeating preparation and selection of hybridoma as 

55 same as the present invention. That is, although a monoclonal antibody of HGF was disclosed in Japanese 
Examined Patent Application No. 60359 (1993), all monoclonal antibodies against HGF can not recognize epit- 
ope^) which is three dimensionally formed in TCF-II molecule only and is recognized by the antibody of the 
present invention. 
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The antibody of the present invention was confirmed to recognize the epitope which exists only in TCF- 
II. Thus, the antibody of the present invention can be used as a solid phase antibody, and an antibody which 
recognizes the other epitope of TCF-II as an enzyme-labeled antibody for sandwich immunoassay to specif- 
ically determine the amount of TCF-II. For example, monoclonal antibody disclosed in Japanese Laid-open Pa- 
5 tent Application No. 97 (1993) or an antibody which recognizes common epitopes of TCF-II and HGF can be 
used as an enzyme labeled antibody for sandwich immunoassay. The determination system can easily and 
sensitively determine only TCF-II in samples such as blood or urine, and cell culture medium. 

Purification of TCF-II using the antibody of the present invention can be easily carried out by affinity chro- 
matography prepared by immobilizing an antibody with slightly higher dissociation constant (KhMO- 7 \i) to 
10 Affigel*™ 10 (BioRad Co., Ltd.). 

The present invention provides a novel monoclonal antibody which exhibits affinity solely to TCF-II without 
any affinity to HGF. The present invention also provides a selective purification and determination methods 
of TCF-II under the presence of HGF by using the novel antibody. 

The present invention will be explained by the following Examples, however, the scope of the invention is 
15 not restricted by these Examples. 

[Example 1] 

Preparation of TCF-II antigen for for immunization and ELISA, and HGF antigen for ELISA 

20 

Expression vectors of TCF-II and HGF cDNA were constructed by inserting a 2.4 kb fragment of mouse 
dehydrofolate reductase (DHFR) transcription unit into plasmid pcDNAI at Nhel site and inserting TCF-II cDNA 
disclosed in WO 90/10651 or 2.3 kb of HGF cDNA (BBRC, 163, 967-973, 1989) cloned by Miyazawa etal. into 
the down stream of cytomegalovirus (CMV) promoter of plasmid pcDNAI. The constructed TCF-II cDNA or 

25 HGF cDNA expression vector (10 ug) and pSV2neo (1 ng) were co-transfected to Namalwa cells by the lipo- 
some mediated transfection method using lipofetin. The transformed cells were selected by G418 resistance 
and subsequently gene-amplified with methotrexate (MTX). TCF-II or HGF highly productive cell line was cul- 
tured in a roller bottle (two-liter volume) containing 1 L of DMEM medium supplemented with 5% calf serum 
(CS) at 37 °C for seven days at a rate of two rpm. Altogether 20 roller bottles for each cell line were prepared 

30 and incubated in the same way, and about 21 L of cultured medium of each cell line was obtained. 

Each cultured medium contained five mg/L of TCF-II and four mg/L of HGF. TCF-II or HGF in the culture 
medium (20 L) was purified by column chromatographies composed of three steps such as CM Sephadex R ™ 
C-50 (Pharmacia), Mono S column-FPLC (Pharmacia) and heparin 5-PW (TOSOH Co., Ltd.)-FPLC, modified 
slightly the method of Higashio etal . (Higashio et al. : BBRC, 170, 397-404, 1990) and pure TCF-II and HGF, 

35 which were electrophoretically homogenous, were obtained with about 60% yield, respectively. 

[Example 2] 

Preparation of hybridoma and screening of hybridoma Producing antibody which react solely with TCF-H 
40 without any reactivity with HGF 

Purified TCF-II obtained by Example 1 was dissolved in PBS at a concentration of 100 ug/100 ul. Balb/c 
mice were immunized by administrating this solution intraperitoneally three times every two weeks. In the first 
and second immunization, the emulsion composed of an equal volume of TCF-II and Freund's complete adju- 

45 vant was administered. Three days after the final administration, the spleen was taken out, B lymphocytes were 
isolated and fused with mouse myeloma P3x63-AG8.653 cells according to the method of Koehler etal. (Koeh- 
ler, G., et al .: Nature, 256, 495-497, 1975). Then the fused cells were cultured in HAT medium and selected. 

Conventional solid ELISA does not lead to success in selection of hybridoma producing anti-TCF-ll anti- 
body which exhibits affinity solely to TCF-II without any affinity to HGF. Then, the solid phase ELISA was modi- 

50 f ied to strictly select a hybridoma producing antibody which exhibits affinity solely to TCF-II without any affinity 
to HGF in the present invention and the modification led to success in obtaining the antibody of the present 
invention. That is, conventional solid phase ELISA composed of direct reaction of cultured medium of hybrid- 
oma to a solid phase TCF-II antigen can easily screen a TCF-II reactive antibody producing hybridoma. How- 
ever, mouse IgG in hybridoma cell culture medium which recognizes TCF-II specifically tends to non-specifi- 

55 cally bind to a solid phase HGF antigen or mouse IgGs which recognize antigens other than TCF-II also non- 
specif ically bind to a solid phase TCF-II or HGF antigen. Therefore, screening of antibody producing hybridoma 
with POD-labeled anti-mouse IgG antibody resulted in positive reactions in culture media of many hybridomas, 
although there is some differences in binding potentials. Therefore, selection of TCF-II specific antibody pro- 
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ducing hybridoma was difficult. In the present invention, to control non-specific binding, hybridoma culture me- 
dium was diluted 2- to 4-fo!d with a blocking solution containing 0.1% Tween*™ 20 (for example, 2% BSAor 
25-50% Blockace RTM ) and caused to react with the solid phase antigen. Thus, screening of hybridoma produc- 
ing antibody which has affinity only to TCF-II without any affinity to HGF became possible. That is, 100 *il of 

5 purified TCF-II (10 ng/ml in 0.1 M NaHC0 3 ) obtained by Example 1 was added to each well in the half (Nos. 
1-6 x columns A-H) of 96-well immunoplates (Nunc Co., Ltd.), then 100 \x\ of purified HGF (10 u.g/ml in 0.1M 
NaHC0 3 ) obtained by Example 1 was added to each well in the remained half (Nos. 7-12 x columns A-H) of 
the plates, and the each antigen was immobilized by incubating the plates overnight at room temperature. The 
wells coated with each antigen were blocked with 200 \i\ of 50% Blockace R ™ (Snow Brand Milk Products Co., 

10 Ltd.) for one hour. After each well was washed three times with a washing buffer, PBS containing 0.1% 
Tween R ™ 20, 100 (al each of the hybridoma culture medium diluted 2- to 4-fold with a blocking solution con- 
taining 0.1% Tween R ™ 20 (for example, 40% Blockace RTM ) was added to each well coated with TCF-II or HGF 
in conventional ELISA, and incubated at 37°C for three hours., though conventional 100 jjj of each hybridoma 
culture medium was directly added to each well coated with TCF-II or HGF. After three hours incubation, each 

15 well was washed four times with the washing buffer. For detection of the antibody (mouse IgG) bound to TCF- 
II or HGF, 100 \i\ of peroxidase (POD)-labeled goat antimouse lgG(y) monoclonal antibody (Cappel Co., Ltd.) 
diluted 1,000-fold with PBS containing 10% Blockace R ™ and 0.1% Tween R ™ 20 was added to each well in 
96-well immunoplates, and the immunoplates were incubated at 37°C for 2 hrs. After each well was washed 
three times with the washing buffer, 100 ul of an enzyme substrate solution (0.1 M citrate-phosphate buffer 

20 containing 0.4 mg/ml of q-phenylenediamine-HCI and 0.006% of H 2 0 2 , pH 4.5) was added to each well and 
incubated at 37°C for 15-30 min. The enzymatic reaction was terminated by the addition of 50 ^! of 6N H 2 S0 4 
to each well. The optical density of each well was determined at 492 nm with an immunoreader (Corona Co. 
Ltd.). The effects of the modified solid phase ELISA of the present invention and a conventional solid phase 
ELISA on the discrimination of anti-TCF-ll specific antibody were compared using culture medium of hybrid- 

25 oma H9E3 producing the antibody in the present invention, which was established by screening and by cloning 
four times using the modified ELISA of the present invention. The results are shown in Table 1. 

[Table 1] 

30 Selective effects of the improved ELISA of the present 
invention and conventionally used solid ELISA on screening 
of anti-TCF-II specific antibody using culture media* of 
various clones obtained at 4th cloning of hybridoma, H9E3 
producing the antibody of the present invention. 

35 



Clone of H9E3 
cell line 


ELISA 


-1 


ELISA 


-2 


TCF- D 


HGF 


TCF- n 


HGF 


No . 1 
No. 2 
No. 3 
No . 4 
No. 5 


0.924 
0.918 
1 . 106 
0.732 
0.730 


0. 020 
0. 020 
0. 035 
0.013 
0.015 


1 .083 
1 .077 
1 .100 
1 .061 
1 .060 


0. 456 
0. 658 
0. 450 
0.512 
0.224 


Background 


0.020 


0. 020 


0.030 


0. 030 



Values in the table show OD. 492 nm. 
ELISA-1: Improved solid phase ELISA of the present 
so invention. 

ELISA-2: Conventionally used solid phase ELISA 



[Example 3] 

55 

Antigen specificity of anti-TCF-II antibody of the Present invention 



The improved solid phase ELISA obtained in Example 2 was used and hybridoma producing monoclonal 
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antibody which exhibits affinity only to TCF-II without any affinity to HGF was screened. The result indicated 
that the appearance rate of hybridoma which produce the aimed antibody was about 5% and the others were 
all hybridomas producing antibodies which equally recognize both antigens. Hybridomas producing anti-TCF- 
II specific antibodies and typical hybridomas producing antibodies which equally recognize both TCF-II and 

5 HGF were respectively established by cloning 3-5 times using limit dilution method and above mentioned solid 
phase ELISA. The results are shown in Table 2. TCF-II , TCF-II reduced with 2-mercaptoethanol, TCF-II mutant 
with a deletion of all N-linked sugar chains constructed by protein engineering and HGF were respectively used 
as an antigen and their affinity (reactivity) was investigated by the modified ELISA. The results are shown in 
Table 3 as mentioned below. If an antibody which reacts solely with TCF-II is an antibody which recognizes 

10 peptide sequences or sugar chain moieties of the protein portion of TCF-II, the antibody must recognize the 
reduced TCF-II (red TCF-II), whose steric structure is destroyed through only cleavage of S-S bond by treat- 
ment with reducing agents, as well as TCF-II. 

However, as shown in Table 3, all antibodies of the present invention did not recognize the red TCF-II at 
all as well as HGF. Furthermore, all antibodies of the present invention bind to TCF-II mutant (mTCF-ll), which 

15 was prepared by removing all N-linked sugar chains (four chains in one molecule) by protein engineering, with 
the same affinity as TCF-II. Thus, the antibodies of the present invention are different from antibodies which 
recognize peptide sequences or sugar chains of TCF-II. As described above in detail, the monoclonal antibo- 
dies of the present invention exhibit affinity solely to TCF-II without any affinity to HGF and recognize three 
dimensionally formed epitope(s) which does not exist in HGF molecule and exist only in TCF-II molecule. In 

20 other words, the antibody of the present invention is an antibody which recognize the differences of steric struc- 
tures between TCF-II and HGF. The antigen specificity of anti-TCF-ll monoclonal antibodies, P5A8, P2D6 and 
P1C8, disclosed in Japanese Laid-open Patent Application No. 97 (1993) was investigated. As clearly shown 
in Table 3, these antibodies equally recognized TCF-II and HGF and the antibodies of the present invention 
clearly exhibited the different antigen specificity. As anti-TCF-ll specific antibodies, A2G9, H9E3 and G10D1 

25 were selected and their producing hybridoma strains were named A2G9, H9E3 and G10D1, respectively, and 
deposited to National Institute of Bioscience and Human-Technology, Agency of Industrial Science and Tech- 
nology as FERM P-14130 (FERM BP-4910), FERM P-14131 (FERM BP-4911) and FERM P-14132 (FERM BP- 
4912), respectively. 

30 



35 



40 



45 



50 



55 
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[Table 2] 

Established typical hybridomas producing anti-TCF-II 
specific monoclonal antibodies which are solely reactive 
5 with TCF- II and non-reactive with HGF, and producing 
monoclonal antibodies which are equally reactive with both 
TCF- II and HGF. 



A. Monoclonal antibody 
solely reactive with 
TCF- II and 

non-reactive with HGF 



Hybridoma Specif ici ty 
strain 



1. G10D1 TCF- II 

2. H9E3 TCF- II 

3. A2G9 TCF- II 



B. Monoclonal antibody 
equally reactive with 
both TCF- II and HGF 



Hybridoma Spec i f ici ty 
strain 



1. 


3P2D6 


TCF- 


n 


= HGF 


2. 


4B4A2 


TCF- 


n 


= HGF 


3 . 


6B7D3 


TCF- 


n 


= HGF 


4. 


4D12A7 


TCF- 


n 


= HGF 


5. 


1A7B6 


TCF- 


n 


= HGF 


6. 


3C11D7 


TCF- 


n 


= HGF 


7. 


6H1D1 


TCF- 


n 


= HGF 


8. 


C4F8 


TCF- 


n 


= HGF 


9. 


5B4F4 


TCF- 


n 


= HGF 


10. 


Y2G3B7 


TCF- 


n 


= HGF 


11. 


Y3H3H5 


TCF- 


n 


= HGF 


12. 


1H4A1 


TCF- 


n 


= HGF 



35 



40 
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50 
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[Table 3] 

Affinity of antibodies produced by established 
hybridoma to various antigens and antigen specificity of 
monoclonal antibodies anti-TCF-II disclosed in Japanese 
Laid-open Patent Application No. 97 (1993). 



Antigen (OD. 492 nm) 
Hybridoma — 





cul ture medium 


tcf- n 


mTCF- II 


red TCF- II 


HGF 






1 .195 


1.229 


0.070 


0.075 


15 


A2G9 


1 .426 


ND 


0,020 


0.020 






1.210 


1 .275 


0.085 


0.091 




A H9E3 


1 .271 


ND 


0.026 


0.032 


20 




0.801 


0.820 


0.075 


0.078 




G10D1 


0. 837 


ND 


0.080 


0.083 



B 3P2D6 1.097 ND 0.040 1.093 

4B4A2 1.020 ND 0.033 1.037 

25 " 

P5A8 1.032 ND 0.026 1.020 

C P2D6 1.213 ND 0.026 1.190 

P1C8 1.226 ND 0.026 1.275 



30 



35 



A: Antibodies of the present invention. 
B: Antibodies equally reactive with TCF- II and HGF. 
C: Antibodies disclosed in Japanese Laid-open Patent 

Appl ication No. 97 (1993) . 
Background (OD. 492 nm) : 0.02-0.090. 
ND: Not determined. 

mTCF- D : TCF- H mutant with a deletion of all N-linked 
sugar chains of TCF- II , constructed by protein 
engineering. 

TCF mutant was obtained by insertion of cDNA into 
an expression vector in a same way as that of 
40 Example 1 and expressed in cultured animal cells 

followed by purification in the same way as that 
of Example 1 . 

mTCF- II has in vi t ro biological activity nearly 
equal to that of TCF- H . 
45 red TCF- II : TCF- II reduced with 2-mercaptoethano 1 . 



50 



[Example 4] 

Production and Purification of monoclonal antibody 



Materials: Hybridoma, 3 strains (A2G9, H9E3 and G1 0D1 in Table 2) producing anti-TCF-II specific mono- 
clonal antibodies which react only with TCF-II without any reactivity with HGF and were obtained by Example 
55 3. 

Hybridoma. 2 strains (3P2D6 and 4B4A2 in Table 2) producing anti-TCF-II monoclonal antibodies which 
react equally with both antigens. 
BALB/c mouse, 15 for one strain 

9 
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Method; Each strain was transplanted intraperitoneally to mice given Pristane (Aldrich Chemical Co., Inc.) 
at a cell density of 1 x 10 6 cells/mouse. The accumulated ascite was collected 10-14 days after the transplan- 
tation and the ascites containing anti-TCF-ll specific monoclonal antibody of the present invention, and the 
monoclonal antibody which recognizes both TCF-II and HGF equally were respectively obtained. Purified an- 

5 tibodies were obtained by Af f igel protein A Sepharose R ™ chromatography (BioRad Co., Ltd.) according to the 
manual. That is, the ascite was diluted with equal volume of a binding buffer (BioRad Co., Ltd.) and charged 
to protein A column. The column was washed with a sufficient volume of the binding buffer and eluted with an 
elution buffer (BioRad Co., Ltd.). The eluate was dialyzed against PBS or water, and the protein content was 
determined by the method of Lowry using mouse IgG (BioRad Co., Ltd.), as a standard protein. The purity of 

10 purified antibody was analyzed by SDS-PAGE and a homogenous band showing molecular weight of about 
150,000 was detected. 

[Example 5] 

15 The class and subclass of the antibody of the present invention obtained by Example 4 and the antibody 

which equally recognize both TCF-II and HGF were tested using an immunoglobulin class and subclass ana- 
lysis kit (Amersham Co., Ltd.). The procedure was carried out according to the protocol disclosed in the direc- 
tions. The results are shown in Table 4. The antibody of the present invention, A2G9 and H9E3 belonged to 
lgG 1 and the antibody G10D1 belonged to lgG 2a - The light chain of all antibodies was k chain. 

20 

[Table 4] 

Analysis of class and subclass of the antibodies of the 
present invention which recognize only TCF-II without 
recognizing HGF, and antibodies which equally recognize both 
TCF- II and HGF. 



Monoclonal 
an t i body 




UG 2a IgG 2 b J £ G 3 1 & H 


K 


A2G9 
A H9E3 
GlODl 


+ 
+ 


+ - - - - 


+ 
+ 
+ 


B 3P2D6 
4B4A2 


+ 
+ 




+ 
+ 


A : An t i bod i es 

HGF. 
B : An t i bod i es 


wh i ch 
wh i ch 


recognize only TCF-II but not 
equally recognize both TCF-II 


recogn i ze 
and HGF. 



[Example 6] 

45 Specificity of sandwich ELISA employing monoclonal antibody of the present invention which recognizes 
only TCF-II but not HGF at all 

The anti-TCF-ll antibodies, A2G9, H9E3 and G10D1 of the present invention which were obtained by Ex- 
ample 4 and react only with TCF-II, but not with HGF were used as solid phase antibodies. These antibodies 

so were used to construct sandwich ELISA in combination with an enzyme labeled antibody, 3P2D6 which equally 
recognizes both TCF-II and HGF. Control sandwich ELISA was constructed by using the representative anti- 
body, 4B4A2, which equally react with both TCF-II and HGF, as solid phase antibody and using 3P2D6 as an 
enzyme labeled antibody. The specificity of these sandwich ELISA was investigated. Enzyme labeling of 
3P2D6 with peroxidase (POD) was carried out according to the method of Ishikawa et al . (Ishikawa, E. etal.: 

55 J. Immunoassay, 4, 209-327, 1 983). The antibody used for solid phase antibody was dissolved in 0.1 M NaHC0 3 
to give final concentration of 1 0 ng/ml and 1 00 til of the solution was added to each well in 96-well immunoplates 
(Nunc Co., Ltd.) and the immunoplates were allowed to stand at room temperature overnight. Then, 200 \i\ of 
50% Blockace R ™ was added to each well in the plate and the plates were allowed to stand at room temperature 
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for one hour to ensure blocking. The wells were washed three times with a washing buffer of PBS containing 
0.1%Tween R ™ 20. 

The purified TCF-ll or HGF was serially diluted with 1st reaction buffer (0.2M Tris-HCI buffer, pH 7.4, con- 
taining 40% Blockace R ™ and 0.1% Tween R ™ 20) to prepare sample solutions for determination (0-200 ng/ml 

5 of TCF-ll or HGF/ml). To each well, 1 00 \x\ each of the sample solution was added and the immunoplates were 
allowed to stand at 37°C for three hours, subsequently washed three times with the washing buffer. Then, 100 
u! of diluted POD labeled 3P2D6 antibody 2,500-fold with 2nd reaction buffer (0.1 M Tris-HCI buffer, pH 7.4, 
containing 25% Blockace 1 *™ and 0.1% Tween R ™ 20) was added to each well, and the immunoplates were al- 
lowed to stand at 37°C for two hours, then washed three times with the washing buffer. Thereafter, 100 \l\ of 

10 an enzyme substrate solution (0.1 M citrate-phosphate buffer, pH 4.5, containing 0.4 mg/ml of o-phenylenedi- 
amine-HCI and 0.006% H 2 0 2 ) was added to each well. After the immunoplates were allowed to stand at 37°C 
for 30 min., 50 u.1 of 6N H 2 S0 4 was added to terminate the enzymatic reaction and the optical density (OD) at 
492 nm of each well was determined using Immunoreader*™ (Corona Co., Ltd.) 

The results of determination of TCF-ll and HGF in combination of each antibody are shown in Fig. 1-4. 

15 Fig. 4 shows the results of determination of TCF-ll and HGF in sandwich ELISA constructed by using an an- 
tibody 4B4A2, which equally recognizes both TCF-ll and HGF, as a solid phase antibody and an antibody, 
3P2D6, which equally recognizes both antigens, as a POD-labeled antibody. The determination curves of TCF- 
ll and HGF were completely identical. However, sandwich ELISA, which was constructed by using the antibo- 
dies of the present invention, A2G9 (Fig. 1), H9E3 (Fig. 2) and G10D1 (Fig. 3), which recognize TCF-ll only, 

20 as solid phase antibodies and by using an antibody, 3P2D6, which equally recognizes both TCF-ll and HGF, 
as a POD-tabeled antibody showed a determination curve only for TCF-ll. Therefore, quantitative determina- 
tion could be carried out only for TCF-ll in the sandwich ELISA. While HGF showed no response even at a 
high concentration of 200 ng/ml and its optical density at OD 492 nm was the same as that of the background. 
These results revealed that sandwich ELISA, which was constructed by using anti-TCF-II specific antibody 

25 of the present invention as a solid phase antibody and the antibody, which equally recognizes both TCF-ll and 
HGF, as a POD-labeled antibody was specific to TCF-ll. The following Examples were carried out by using 
sandwich ELISA composed of a set of solid phase antibody, H9E3 and enzyme-labeled antibody, 3P2D6, as 
a typical antibody combination which specifically determine only TCF-ll, and by using sandwich ELISA com- 
posed of a set of solid phase antibody, 4B4A2 and enzyme-labeled antibody, 3P2D6 as an antibody combin- 

30 ation which can determine both TCF-ll and HGF equally. 

[Example 7] 

Selective quantitative determination of TCF-ll and HGF in human sera 

35 

Normal human sera were screened to give serum containing TCF-ll and HGF at levels of less than detec- 
tion limit by ELISA in combination of 4B4A2 and 3P2D6 and the obtained serum is supplemented with various 
combinations of TCF-ll and HGF at known concentrations. Whether the sandwich ELISA by a combination of 
H9E3 and 3P2D6 can selectively and quantitatively determine TCF-ll in serum regardless of the presence of 

40 HGF, and the combinational use of the former ELISA and an ELISA constructed by the combination of 4B4A2 
and 3P2D6 makes it possible to quantitatively determine HGF were investigated. 

That is, human serum was supplemented with purified TCF-ll and HGF obtained by Example 1 at various 
concentrations. TCF-ll and total amount of antigens of TCF-ll and HGF in the serum were quantitatively de- 
termined by (a) sandwich ELISA constructed by a combination of H9E3 and 3P2D6, and (b) sandwich ELISA 

45 constructed by a combination of 4B4A2 and 3P2D6, respectively. In addition, whether the subtraction of (a) 
from (b) gives the content of HGF in the serum was investigated. 

H9E3 (10 |ag/ml in 0.1M NaHC0 3 ) and 4B4A2 (10 \ig/m\ in 0.1M IMaHC0 3 ) were respectively used as solid 
phase antibodies, and a 96-well immunoplate was coated with H9E3 or 4B4A2 in a similar manner with that 
of Example 5. Each plate was blocked with Blockace R ™ in a similar manner and washed three times with the 

50 washing buffer. 

The determination curve was prepared by using TCF-ll as an antigen and diluting TCF-ll with a buffer (PBS 
containing 50% Blockace^ and 0.1% Tween R ™ 20, pH 7.3) at a series of concentrations (0-100 ng/ml). To 
each well coated with H9E3 or4B4A2, 50 uJ of 1st reaction buffer (0.1 M Tris-HCI buffer containing 50% Block- 
ace R ™, 0.2M NaCI, 0.1% Tween R ™ 20, 2% CHAPS, 20 mM benzamine • HCI and 10 mM EDTA) and 50 ^l of 
55 TCF-ll prepared as above was successively added, and then mixed well. The immunoplates were incubated 
at 37°C for three hours and washed three times. Then, POD-labeled 3P2D6 antibody was diluted 500-fold with 
2nd reaction buffer (0.1M phosphate buffer containing 10% Blockace R ™, 0.15M NaCI, 0.1% Tween R ™ 20, 4% 
rat serum and 500 ^g/ml mouse IgG, pH 7.0), 100 |il of the diluted solution was added to each well in 96-well 
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immunoplates and the immunoplates were incubated at 37°C for two hours. After each well was washed three 
times with the washing buffer, 100 \x\ of a substrate solution (0.1 M citrate-phosphate buffer containing 0.4 
mg/ml of o-phenylenediamine-HCI and 0.006% H 2 0 2 , pH 4.5) was added to each well and the immunoplates 
were incubated at 37°C for 30 min. The determination curves of a TCF-II specific ELISA (a) constructed by 
5 the combination of H9E3 and 3P2D6, and an ELISA (b), which equally recognizes both TCF-II and HGF and 
was constructed by the combination of 4B4A2 and 3P2D6, showed linearity in the range of 0.1-50 ng/ml of 
antigen, (TCF-II). 

In the ELISA shown above, human serum containing various known concentrations of TCF-II and HGF 
was added to each well instead of the TCF-II standard solution and similar procedure was carried out to recover 
10 the amount of antigen of TCF-II and total amount of antigens (TCF-II + HGF). The results are shown in Table 
5 as mentioned below. 

Regardless of the extent of co-existing of HGF, selective determination of TCF-II became possible by ap- 
plication of ELISA constructed by the combination of a solid phase antibody of anti-TCF-ll specific antibody 
of the present invention and an enzyme-labeled antibody which equally recognize both TCF-II and HGF. The 
15 amount of HGF can be determined by subtracting the amount of TCF-II from the total amount of antigens ob- 
tained by an ELISA constructed by the combination of a solid phase antibody and enzyme-labeled antibody 
which equally recognize both TCF-II and HGF. 



20 
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30 
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[Table 5] 

Quantitative and selective recover .- of TCF- II and HGF 
from human serum added various combinatMns of known amounts 
of TCF- II and HGF. 



Added Recoverei HGF 

Human amount amount 



serum 



10 



20 



30 



35 



samp 1 e 


To tal 










ELI SAC b> 


ELI 5A( a) 










an t i - 


TCF- n 


HGF 


To tal 


TCF- n 


CA) 


-(B) 


Theo- 




gen 










an t igen 










r e t i - 


























c a 1 


























val ue 




ng/ml 


ng/ml 


ng/ml 


ng/ml (A) 


ng/ml (B) 


ng/ml 


ng/ml 






25 


.00 


25 


00 






25 


. 50 


25 


. 00 




2 


50.0 


12 


.50 


37 


50 


50 


. 5 


13 


.25 


37 


.25 


37.50 


3 




37 


. 50 


12, 


50 






37 


. 25 


13 


.25 


12.50 


4 




12 


.50 


12. 


50 






12 


50 


11 


. 00 




5 


25.0 


6 


25 


18. 


75 


23 


.5 


6 


00 


17 


.50 


18.75 


6 




18 


75 


6. 


25 






18 


50 


5 


.00 


6.25 


7 




6 


25 


6. 


25 






6 


25 


5 


.75 


6.25 


8 


12.5 


3 


13 


9 . 


37 


12 


0 


3 


25 


8 


.75 


9.37 


9 




9 


37 


3 . 


13 






9 


25 


2 


. 75 


3. 13 


10 




2 


50 


2. 


50 






2 . 


50 


2 


.40 


2 . 50 


11 


5.0 


1 . 


25 


3. 


75 


4 


9 


1 . 


50 


3 


.40 


3 .75 


12 




3 


75 


1 . 


25 






3 . 


75 


1 


.15 


1 .25 


13 




1 . 


00 


1 . 


00 






1 . 


20 


0 


. 80 


1 .00 


14 


2.0 


0. 


50 


1 . 


50 


2 


0 


0. 


55 


1 


45 


1 .50 


15 




1 . 


50 


0. 


50 






1 , 


55 


0 


.45 


0.50 


15 




0, 


50 


0. 


50 






0. 


50 


0 


.50 


0. 50 


17 


1 . 0 


0. 


25 


0. 


75 


1 


0 


0. 


25 


0 


75 


0. 75 


18 




0. 


75 


0. 


25 






0. 


80 


0 


.20 


0.20 
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[Example 8] 

45 

Selective Purification of TCF-II from cell culture medium containing TCF-II and HGF 

Selective purification of TCF-II from culture medium of two liters, which was prepared by mixing one liter 
each of culture media containing five u.g/ml of TCF-II and containing four ug/ml of HGF obtained in Example 

so 1 , was performed by immunoabsorbent affinity chromatography using monoclonal antibody G10D1 of the pres- 
ent invention. Preparation of immobilized G10D1 was performed by using AffigeI R ™ 10 (BioRad Co., Ltd.) as 
a mixture, and according to the attached manual to give four mg G10D1/ml gel. 

To the mixed cell culture medium of two liters, 15 ml of G10D1 immobilized gel was added and stirred over- 
night at 4°C to adsorb TCF-II. The mixture was filtered using a Buchner funnel and the collected gel was packed 

55 into a column (2 x 10 cm), extensively washed with PBS and TCF-II was eluted from the column with 0.1M 
glycine-HCI buffer, pH 2.5-3.0. The eluate was collected in test tubes containing 1M Tris-HCI buffer, pH 8.5, 
and immediately neutralized. The amount of TCF-II in 30 ml of the eluate was determined by an ELISA, which 
is specific for determination of TCF-II, shown in Example 6 and by an ELISA which equally recognizes TCF- 
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II and HGF. Both ELISAs gave about 4.6 mg of TCF-II. Similar determination by the TCF-II specific ELISA 
showed scarcely any antigen in culture medium after treatment with immunosorbent gel, but an ELISA which 
equally recognizes both TCF-II and HGF detected about two jig/ml of antigen (HGF) in the culture medium. 
The application of the antibody of present invention to immunoabsorbent affinity chromatography led to suc- 
cess in selective purification of TCF-II with high yield (about 92%) and without any disturbance of the presence 
of HGF. 



[Sequence Table] 
Sequence number : 1 
Length of sequence : 723 
Type of sequence : amino acids 
Group of sequence : protein 
Sequence 



Met Trp Val Thr 
1 

Leu Leu His Leu 



Gly Gin Arg Lys 



Ala Lys Thr Thr 



Thr Lys Lys Val 



Arg Asn Lys Gly 



Lys Ala Arg Lys 



Ser Gly Val Lys 



Asn Lys Asp Tyr 



Tyr Lys Gly Thr 



Lys Leu Leu 
5 

Leu Leu Leu 
20 

Arg Arg Asn 
35 

Leu I 1 e Lys 
50 

Asn Thr Ala 
65 

Leu Pro Phe 
80 

Gin Cys Leu 
95 

Lys Glu Phe 
110 

1 1 e Arg Asn 
125 

Val Ser lie 
140 



Pro Ala 
Pro He 



Leu Leu Leu 
10 

Ala lie Pro 
25 



Thr He 
I 1 e Asp 
Asp Gin 
Thr Cys 
Trp Phe 
Gly His 
Cys He 
Thr Lys 



His Glu Phe 
40 

Pro Ala Leu 
55 

Cys Ala Asn 
70 

Lys Ala Phe 
85 

Pro Phe Asn 
100 

Glu Phe Asp 
115 

He Gly Lys 
130 

Ser Gly He 
145 



Gin His Val 
15 

Tyr Ala Glu 
30 

Lys Lys Ser 
45 

Lys He Lys 
60 

Arg Cys Thr 
75 

Val Phe Asp 
90 

Ser Met Ser 
105 

Leu Tyr Glu 
120 

Gly Arg Ser 
135 

Lys Cys Gin 
150 
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Pro Trp 
Asp Leu 
Gly Pro 
Cys Asp 
Gly Glu 
lie Cys 
Leu Pro 
Arg Asn 
Pro His 
Asn Thr 
He Gin 
Trp Asn 
Glu His 
Glu Asn 
Phe Thr 
Pro Asn 
Gly Lys 



Ser Ser Met 
155 

Gin Glu Asn 
170 

Trp Cys Phe 
185 

I le Pro Gin 
200 

Ser Tyr Arg 
215 

Gin Arg Trp 
230 

Glu Arg Tyr 
245 

Pro Asp Gly 
260 

Thr Arg Trp 
275 

Met Asn Asp 
290 

Gly Gin Gly 
305 

Gly He Pro 

320 

Asp Met Thr 
335 

Tyr Cys Arg 
350 

Thr Asp Pro 
365 

Cys Asp Met 
380 

Asn Tyr Met 
395 



He Pro 
Tyr Cys 
Thr Ser 
Cys Ser 
Gly Leu 
Asp His 
Pro Asp 
Gin Pro 
Glu Tyr 
Thr Asp 
Glu Gly 
Cys Gin 
Pro Glu 
Asn Pro 
Asn He 
Ser His 
Gly Asn 



His Glu His 
160 

Arg Asn Pro 
175 

Asn Pro Glu 
190 

Glu Val Glu 
205 

Met Asp His 
220 

Gin Thr Pro 

235 

Lys Gly Phe 
250 

Arg Pro Trp 
265 

Cys Ala He 
280 

Val Pro Leu 
295 

Tyr Arg Gly 
310 

Arg Trp Asp 
325 

Asn Phe Lys 
340 

Asp Gly Ser 
355 

Arg Val Gly 
370 

Gly Gin Asp 
385 

Leu Ser Gin 
400 



Ser Tyr 
Arg Gly 
Val Arg 
Cys Met 



Arg 
Glu 
Tyr 
Thr 



Thr Glu Ser 



His Arg 
Asp Asp 
Cys Tyr 
Lys Thr 



His 



Asn 



Thr 



Cys 



Glu Thr Thr 
Thr Val Asn 
Ser Gin Tyr 
Cys Lys Asp 
Glu Ser Pro 



Tyr Cys 
Cys Tyr 
Thr Arg 



Ser 



Arg 



Ser 



Gly Lys 
165 

Glu Gly 
180 

Glu Val 
195 

Cys Asn 
210 

Gly Lys 
225 

Lys Phe 
240 

Tyr Cys 
255 

Leu Asp 
270 

Al a Asp 
285 

Glu Cys 
300 

Thr He 
315 

Pro His 
330 

Leu Arg 
345 

Trp Cys 
360 

Gin He 
375 

Gly Asn 
390 

Gly Leu 
405 
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Thr Cys Ser Met Trp Asp Lys Asn Met Glu Asp Leu His Arg His 
410 415 420 

lie Phe Trp Glu Pro Asp Ala Ser Lys Leu Asn Glu Asn Tyr Cys 
425 430 435 

Arg Asn Pro Asp Asp Asp Ala His Gly Pro Trp Cys Tyr Thr Gly 
440 445 450 

Asn Pro Leu lie Pro Trp Asp Tyr Cys Pro lie Ser Arg Cys Glu 
455 460 465 

Gly Asp Thr Thr Pro Thr lie Val Asn Leu Asp His Pro Val lie 
470 475 480 

Ser Cys Ala Lys Thr Lys Gin Leu Arg Val Val Asn Gly lie Pro 
485 490 495 

Thr Arg Thr Asn lie Gly Trp Met Val Ser Leu Arg Tyr Arg Asn 
500 505 510 

Lys His lie Cys Gly Gly Ser Leu He Lys Glu Ser Trp Val Leu 
515 520 525 

Thr Ala Arg Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu 
530 535 540 

Ala Trp Leu Gly lie His Asp Val His Gly Arg Gly Asp Glu Lys 
545 550 555 

Cys Lys Gin Val Leu Asn Val Ser Gin Leu Val Tyr Gly Pro Glu 
560 565 570 

Gly Ser Asp Leu Val Leu Met Lys Leu Ala Arg Pro Ala Val Leu 
575 580 585 

Asp Asp Phe Val Ser Thr lie Asp Leu Pro Asn Tyr Gly Cys Thr 
590 595 600 

lie Pro Glu Lys Thr Ser Cys Ser Val Tyr Gly Trp Gly Tyr Thr 
605 610 615 

Gly Leu lie Asn Tyr Asp Gly Leu Leu Arg Val Ala His Leu Tyr 
620 625 630 

He Met Gly Asn Glu Lys Cys Ser Gin His His Arg Gly Lys Val 
635 640 645 

Thr Leu Asn Glu Ser Glu He Cys Ala Gly Ala Glu Lys He Gly 
650 655 660 
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5 



10 



Ser Gly Pro Cys Glu Giy Asp Tyr Gly Gly Pro Leu Val Cys Glu 

665 670 675 

Gin His Lys Met Arg Met Val Leu Gly Val lie Val Pro Gly Arg 

680 685 690 

Gly Cys Ala lie Pro Asn Arg Pro Gly lie Phe Val Arg Val Ala 

695 700 705 

Tyr Tyr Ala Lys Trp Me His Lys He lie Leu Thr Tyr Lys Val 

710 715 720 

Pro Gin Ser 
15 723 



20 Claims 

1. A monoclonal antibody exhibiting affinity to human TCF-II and no affinity to human HGF. 

2. The monoclonal antibody according to Claim 1 obtainable from a culture medium of hybridoma producing 
25 anti-TCF-ll antibody and reacting only with TCF-II without reactivity with HGF and characterized by the 

following properties: 

Molecular weight of about 150,000, 
Subclass of IgG, or lgC 2a , and 
Light chain of k chain. 

30 

3. Hybridomas producing anti-TCF-ll antibody reactive only with TCF-II and not reactive with HGF and de- 
posited as FERM P-14130, FERM P-14131 or FERM P-14132 in National Institute of Bioscience and Hu- 
man-Technology, Agency of Industrial Science and Technology or mutants thereof. 

35 4. A method for determination of TCF-II using the antibody according to Claim 1 or 2 with selective deter- 
mination of TCF-II without any influence of the presence of HGF. 

5. A method for purification of TCF-II using the antibody according to Claim 1 or 2 with selective purification 
of TCF-II without any influence of the presence of HGF. 

40 

6. A process for the preparation of monoclonal antibody reactive only with TCF-II and non-reactive with HGF 
by reacting the culture medium of hybridoma producing anti-TCF-ll antibody diluted 2- to 4-fold with a 
blocking solution containing a surface active agent to each immobilized antigen (TCF-II and HGF) followed 
by selecting hybridoma producing monoclonal antibody with affinity to TCF-II and without any affinity to 

45 HGF. 

7. The process for the preparation of monoclonal antibody according to Claim 6 wherein the surface active 
agent is Tween R ™ 20. 

50 



55 
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Fig.l 




Fig. 2 




TC F-Il or HG F (ng/al) 



EP 0 672 685 A2 



Fig. 3 




T C F - II or KG r (ag/al) 



Fig. 4 




T C F - II or KG F Us/a I) 

19 



